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CLAIMS 



[Claim(s)] 

[Claim l] It is the starting approach of the premixing compression autohesion fire engine 
which carries out air supply with a supercharger. The ignition mechanism in which jump 
spark ignition is possible to the premixed air of a combustion chamber, Or after performing 
starting operation by the 1st operational status which is equipped with the ignition 
mechanism which can Hght by liquid fuel injection, and continues operation by ignition by 
actuation of said ignition mechanism While making into temperature lower than the 
criteria charge air temperature in said 2nd operational status temperature of the air 
supply supplied to a combustion chamber in said 1st operational status, to stop said 
ignition mechanism and shift to the 2nd operational status which continues operation with 
compression autohesion fire The starting approach of a premixing compression autohesion 
fire engine of controUing the stage of said ignition at the stage not causing knocking, and 
performing said starting operation. 

[Claim 2] It is the premixing compression autohesion fire engine which carries out air 
supply with a supercharger. The ignition mechanism in which jump spark ignition is 
possible to the premixed air of a combustion chamber. Or between the 1st operational 
status which is equipped with the ignition mechanism which can light by Uquid fiiel 
injection, and continues operation by ignition by actuation of said ignition mechanism, and 
the 2nd operational status which stops said ignition mechanism and continues operation 
with compression autohesion fire It is constituted possible [ selection operation ] and have 
the knocking sensor which detects generating of knocking in a combustion chamber, and 
while controUing the stage of said ignition by the control means the temperature of the air 
supply supplied to a combustion chamber - a setup - it having a controllable configuration, 
and, while making into temperature lower than the criteria charge air temperature in said 
2nd operational status temperature of the air supply supplied to a combustion chamber by 
said 1st operational status performing starting operation The premixing compression 
autohesion fire engine equipped with the 1st control means controlled at the stage not to 
cause knocking which was late for the present condition setup in the stage of said jump 
spark ignition when knocking is detected by said knocking sensor. 

[Claim 3] It is the starting approach of the premixing compression autohesion fire engine 
which carries out air supply with a supercharger. The ignition mechanism in which jump 
spark ignition is possible to the premixed air of said combustion chamber Or after 
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performing starting operation by the 1st operational status which is equipped with the 
ignition mechanism which can hght by Uquid fuel injection, and continues operation by 
ignition by actuation of said ignition mechanism While making into temperature lower 
than the criteria charge air temperature in said 2nd operational status temperature of the 
air supply supplied to a combustion chamber in said 1st operational status, to stop said 
ignition mechanism and shift to the 2nd operational status which continues operation with 
compression autohesion fire The starting approach of a premixing compression autohesion 
fire engine of setting up smaller than the criteria air-supply pressure in said 2nd 
operational status the air- supply pressure supplied to a combustion chamber, and 
performing starting operation, 

[Claim 4] It is the premixing compression autohesion fire engine which carries out air 
supply with a supercharger. The ignition mechanism in which jump spark ignition is 
possible to the premixed air of a combustion chamber. Or between the 1st operational 
status which is equipped with the ignition mechanism which can light by liquid fiiel 
injection, and continues operation by ignition by actuation of said ignition mechanism, and 
the 2nd operational status which stops said ignition mechanism and continues operation 
with compression autohesion fire Have a controllable configuration and it sets to said 1st 
operational status, the charge air temperature and pressure which are constituted possible 
[ selection operation ] and supplied to a combustion chamber by the control means - a 
setup " The premixing compression autohesion fire engine equipped with the 2nd control 
means which sets up smaller than the criteria air-supply pressure in said 2nd operational 
status the pressure of the air supply supplied to a combustion chamber while making into 
temperature lower than the criteria charge air temperature in said 2nd operational status 
temperature of the air supply supplied to a combustion chamber. 

[Claim 5] The premixing compression autohesion fire engine according to claim 2 or 4 
which equips an air-supply way with the after-cooler which can adjust refirigeration 
capacity, and controls said charge air temperature by accommodation setup of the 
refirigeration capacity in an after-cooler. 

[Claim 6] While having the air-supply return way which connects the air-supply inhalation 
way connected to the inlet side of the high-pressure air-supply way connected to the 
discharge side of said supercharger, and said supercharger It has the amount setting 
means of return air supplies which can accommodation set up the amount of return air 
supplies which returns to an inlet side through said air-supply return way. Claim 4 to 
which control of said air- supply pressure is performed by the amount accommodation of 
return air supplies in said amount setting means of return air supplies by said 2nd control 
means, or the premixing compression autohesion fire engine of five given in any 1 term. 
[Claim 7] On an air- supply way, while equipping an exhaust air way with the drive turbine 
for said supercharger drive, said supercharger While having the exhaust air bypass way 
which connects the exhaust air emission way connected to the discharge side of the 
high-pressure-pumping way connected to the entrance side of said turbine for a drive, and 
said turbine for a drive It has the emission displacement setting means which can 
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accommodation set up the emission displacement emitted to an emission side through said 
exhaust air bypass way. Claim 4 to which control of said air-supply pressure is performed 
by emission displacement accommodation in said emission displacement setting means by 
said 2nd control means, or the premixing compression autohesion fire engine of five given 
in any 1 term. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the premixing compression autohesion 
fire engine with which the use to a cogeneration facility etc. is expected, and its starting 
approach. 
[0002] 

[Description of the Prior Art] Although the engine which is an internal combustion engine 
is roughly divided into the diesel power plant which injects liquid fuel a 
jump-sparl^-ignition engine (Otto cycle engine) and in a compressed air, with the gas 
engine which uses town gas as a fuel, in the case of the diesel power plant of a conventional 
type, the compression power of an injection fuel is large, and since a device also becomes 
complicated, let an overwhelming majority be a jump -spark-ignition engine (for it to be 
described as SI engine below). After SI engine sends air (an example of the oxygen content 
gas for combustion), and the premixed air of a fiiel into a cylinder and compresses them in 
a cylinder, the forced ignition of it is carried out with a spark plug. By the way, as for the 
engine, it turns out that effectiveness increases so that a compression ratio is increased, 
but with SI engine, if a compression ratio is increased, knocking occurs and, for the reason, 
the compression ratio is usually stopped by about ten. Before the combustion wave by 
which jump spark ignition was carried out spreads throughout a cylinder, knocking is the 
phenomenon of the unburnt section combusting spontaneously and generating an impulse 
wave, and formation of this spontaneous ignition condition has the very high temperature 
dependence of knocking. Moreover, if a compression ratio is increased, it will become easy 
to generate knocking for the temperature of the unburnt section increasing with 
compression ratio increase. Furthermore, what lights the premixed air (gaseous mixture of 
the oxygen content gas for combustion and fiiel gas) which is in an elevated-temperature 
condition comparatively by injecting the good liquid fuel of ignitionability as an ignition 
method is known. If the structure of this method is in jump spark ignition, it has a device 
for injection for liquid fiiel injection to having a spark plug, and there is no greatly 
different place except performing fuel injection for ignition to suitable timing. Therefore, it 
is technically possible enough to perform ignition by liquid fuel injection instead of jump 
spark ignition explained below. 

[0003] Recently, the concept of the premixing compression autohesion fire engine (the 
piston engine or reciprocation internal combustion engine which continues operation for 
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premixing compression autohesion fire) which uses spontaneous ignition positively has 
become the center of attention. Although this is invented firom the first in order to prevent 
the particulate of a fuel-injection diesel, it is a concept which does not inject a fuel in a 
compressed air, but supplies air and the premixed air of a fuel to a cylinder like SI engine, 
is made to carry out spontaneous ignition by compression, and continues rotation. Avoiding 
the problem of knocking, if this technique is applied to a gas engine, a compression ratio is 
increased and it becomes possible to acquire high effectiveness. 
[0004] 

[Problem(s) to be Solved by the Invention] Although it is comparatively easy to carry out 
continuation maintenance of it with the compression autohesion fire engine which 
performs air supply with such a supercharger since operation after warming up was 
enough carried out with rated speed can obtain sufficient charge air temperature for 
autohesion fire by supercharge, with a compression autohesion fire engine, starting is 
difficult at the following reason. 

1 Since the engine is not fully getting warm, spontaneous ignition cannot be carried out. 

2 Like a jump -spark-ignition engine, since an ignition stage is fi:«ely uncontrollable, it is 
hard to raise the rate from a low speed to rating stably. 

However, the starting technique desirable to starting of such a compression autohesion fire 
engine is not acquired on parenchyma. Therefore, the purpose of this invention is to 
acquire the starting technique in alignment with this purpose while obtaining the 
compression autohesion fire engine which can perform starting and warming up of a 
compression autohesion fire engine good. 
[0005] 

[Means for Solving the Problem] The description means of the starting approach of the 
premixing compression autohesion fire engine which carries out air supply with the 
supercharger by this invention for attaining this purpose As indicated by claim 1 The 
ignition mechanism in which jump spark ignition is possible to the premixed air of a 
combustion chamber Or after performing starting operation by the 1st operational status 
which is equipped with the ignition mechanism which can light by liquid fiiel injection, and 
continues operation by ignition by actuation of said ignition mechanism While making into 
temperature lower than the criteria charge air temperature in said 2nd operational status 
temperature of the air supply supplied to a combustion chamber in said 1st operational 
status, to stop said ignition mechanism and shift to the 2nd operational status which 
continues operation with compression autohesion fire It is in controlling the stage of said 
ignition at the stage not causing knocldng, and performing said starting operation. With 
the premixing compression autohesion fire engine which adopts this technique, the 
structure in which ignition operation is possible is adopted by having an ignition 
mechanism. However, generally, if it is in a premixing compression autohesion fire engine, 
compared with a common jump -spark-ignition engine, a compression ratio is high. Now, if 
in charge of starting of an engine, jump spark ignition or operational status (the 1st 
operational status) by liquid fuel injection is performed, and starting and warming up are 
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performed. Even if starting by ignition has an engine in the condition that warming up is 
not carried out, it can maintain operation by the usual starting technique comparatively 
easily. However, when warming up while warming up progresses, it is related also with 
being ****** and a compression ratio being comparatively high to the condition in which 
premixing compression autohesion fire is possible and the 1st operational status is 
maintained is required, even if it is, self-ignition happens, or jump spark ignition etc. is 
interlocked with, and a possibility that knocking may occur becomes high. Therefore, if it is 
in this technique, the stage of jump spark ignition shall be controlled at the stage when 
makes a charge air temperature lower than the criteria charge air temperature in the case 
of performing compression autohesion fire operation, and knocking is not further started 
from the purpose which shall control the 1st operational status certainly. Here, the charge 
air temperature at the time of the 2nd operation (charge air temperature in the case of 
performing compression autohesion fire operation in the time of the rated operation which 
the engine is going to reach) is in a criteria charge air temperature very. By doing in this 
way, operational status good for performing starting and warming up in the 1st 
operational status is maintainable. 

[0006] The configuration of a premixing compression autohesion fire engine which carries 
out air supply with the supercharger in the case of adopting such technique Have the 
knocking sensor which detects generating of knocking in a combustion chamber, and while 
controlling the stage of said ignition by the control means, as indicated by claim 2 the 
temperature of the air supply supplied to a combustion chamber - a setup - it having a 
controllable configuration, and, while making into temperature lower than the criteria 
charge air temperature in said 2nd operational status temperature of the air supply 
supplied to a combustion chamber by said 1st operational status performing starting 
operation When knocking is detected by said knocking sensor, it is desirable to have and 
constitute the 1st control means controlled at the stage not to cause knocking which was 
late for the present condition setup in the stage of said jump spark ignition. 
[00071 The description means of the starting approach of the premixing compression 
autohesion fire engine by this invention for attaining the purpose of above-mentioned this 
appHcation It is the starting approach of the premixing compression autohesion fire engine 
which carries out air supply with a supercharger as indicated by claim 3. The ignition 
mechanism in which jump spark ignition is possible to the premixed air of said combustion 
chamber Or after performing starting operation by the 1st operational status which is 
equipped with the ignition mechanism which can light by liquid fiiel injection, and 
continues operation by ignition by actuation of said ignition mechanism While making into 
temperature lower than the criteria charge air temperature in said 2nd operational status 
temperature of the air supply supplied to a combustion chamber in said 1st operational 
status, to stop said ignition mechanism and shift to the 2nd operational status which 
continues operation with compression autohesion fire It is in setting up smaller than the 
criteria air supply pressure in said 2nd operational status the air-supply pressure supplied 
to a combustion chamber, and performing starting operation. Like the technique explained 
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previously, when the premixing compression autohesion fire engine which adopts this 
technique is also equipped with an ignition mechanism, **** adopts [ operation by jump 
spark ignition or liquid fuel injection ] structure. However, generally, if it is in a premixing 
compression autohesion fire engine, compared with a common jump-spark-ignition engine, 
a compression ratio is high. Now, if in charge of starting of an engine, operational status 
(the 1st operational status) which performs jump spark ignition or ignition by liquid fiiel 
injection is performed, and starting and warming up are performed. Even if starting by 
compulsive ignition has an engine in the condition that warming up is not carried out, it 
can maintain operation by the usual starting technique comparatively easily. However, 
when warming up while warming up progresses, it is related also with being ****** and a 
compression ratio being comparatively high to the condition in which premixing 
compression autohesion fire is possible and the 1st operational status is maintained is 
required, even if it is, self-ignition is interlocked with ********** and compulsive ignition, 
and a possibility that knocking may occur becomes high. Therefore, if it is in this technique, 
let a charge air temperature be a thing lower than the criteria charge air temperature in 
the case of performing compression autohesion fire operation firom the purpose which shall 
control the 1st operational status certainly. In the state of compression autohesion fire 
operation, the high excess air ratio lambda may be taken from 3 about to five for the 
purpose of an improvement of NOx and effectiveness. However, in jump-spark-ignition 
operation, unless it is lambda< 2.2 or less, it does not burn normally. Therefore, if lambda 
is made low by the air-supply pressure of compression autohesion fire, since load of 
combustion chamber will become large too much, the part and air-supply pressure which 
lower lambda are made low. By doing in this way, operational status good for performing 
starting and warming up in the 1st operational status is maintainable. Here, a criteria 
air-supply pressure and temperature are the pressures and temperature (it is the pressure 
and temperature in the time of autohesion fire operation by the time of the rated operation 
which the engine is going to reach) at the time of the 2nd operation. 

[0008] The configuration of a premixing compression autohesion fire engine which carries 
out air supply with the supercharger in the case of adopting such technique As indicated 
by claim 4 The ignition mechanism in which jump spark ignition is possible to the 
premixed air of a combustion chamber Or between the 1st operational status which is 
equipped with the ignition mechanism which can light by liquid fuel injection, and 
continues operation by ignition by actuation of said ignition mechanism, and the 2nd 
operational status which stops said ignition mechanism and continues operation with 
compression autohesion fire Have a controllable configuration and it sets to said 1st 
operational status, the charge air temperature and pressure which are constituted possible 
[ selection operation ] and supphed to a combustion chamber by the control means ■- a 
setup -- While making into temperature lower than the criteria charge air temperature in 
said 2nd operational status temperature of the air supply supplied to a combustion 
chamber, it is desirable to have had the 2nd control means which sets up smaller than the 
criteria air-supply pressure in said 2nd operational status the pressure of the air supply 
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[0009] Now, it is desirable to equip an air-supply way with the after-cooler which can 
adjust refrigeration capacity, and to control said charge air temperature by accommodation 
setup of the refrigeration capacity in an after-cooler in control of a charge air temperature, 
as indicated by claim 5. Thus, a premixing compression autohesion fire engine can be 
easily started good by generally controlling a charge air temperature by constituting using 
the air-supply cooling power in the after-cooler with which the lower part side of a 
supercharger is equipped. 

[00 10] It is desirable to take the following structures about control of an air-supply 
pressure on the other hand. Namely, while having the air-supply return way which 
connects the air-supply inhalation way connected to the inlet side of the high-pressure 
air-supply way and supercharger which are connected to the discharge side of a 
supercharger as indicated by claim 6 It has the amount setting means of return air 
supplies which can accommodation set up the amount of return air supplies which returns 
to an inlet side through said air-supply return way, and control of said air-supply pressure 
considers as the configuration performed by the amount accommodation of return air 
supplies in said amount setting means of return air supplies by said 2nd control means. By 
controlling the amount of air supplies which returns to an inlet side through an air-supply 
return way, in this configuration, the accommodation control of the air-supply pressure can 
be carried out easily, and it can perform starting in the 1st operational status good as a 
result. Moreover, while equipping an exhaust air way with the drive turbine for said 
supercharger drive as indicated by claim 7 While having the exhaust air bjrpass way which 
connects the exhaust air emission way connected to the discharge side of the 
high-pressure-pumping way connected to the entrance side of said turbine for a drive, and 
said turbine for a drive It is good also as a configuration to which is equipped with the 
emission displacement setting means which can accommodation set up the emission 
displacement emitted to an emission side through said exhaust air bypass way, and control 
of said air-supply pressure is carried out by emission displacement accommodation in said 
emission displacement setting means by said 2nd control means. In this case, it can control 
by accommodation of the emission displacement to which the rotation condition of the 
turbine for a drive is emitted through an exhaust air bypass way, and starting in the 1st 
operational status can be performed good as a result also in this case. 
[0011] 

[Embodiment of the Invention] The premixing compression autohesion fire engine 100 
which carries out air supply with the supercharger 6 of this appUcation is explained below. 
This application tends to perform starting and warming up of a premixing compression 
autohesion fire engine good, and there are the two main operation gestalten. The 1st 
example of a gestalt performs engine operation of a compulsive ignition type at the time of 
starting, and aims at prevention of generating of knocking by intercooHng and ignition 
timing control at the stage transitorium to autohesion fire operation. The 2nd example of a 
gestalt tends to perform engine operation of a compulsive ignition type at the time of 
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starting, tends to guide low the temperature and the pressure of air supply which are 
supplied to a combustion chamber at the time of this starting to the criteria charge air 
temperature and pressure at the time of autohesion fire operation, is in the situation of 
being hard to generate knocking, tends to maintain good operational status, and tends to 
shift to premixing compression autohesion fire operation. 

[0012] As mentioned above, although there are two gestalten of the mam operations in this 
application, the example of a gestalt of the 1st operation first shown in drawing 1 is used, 
and the outline basic structure of an engine 100 is explained. 

The basic configuration engine 100 is constituted in preparation for the air-supply side of 
this engine 5 in the supercharger 6 and the after-cooler 7 while having the engine 5 
equipped with the cyUnder 3 equipped with the feed valve 1 and the exhaust valve 2, and 
the piston 4 contained in this cylinder 3. The space currently formed between this cyUnder 
5 and piston 4 is the combustion chamber said to this application. The connecting rod 8 
connects with the crankshaft 9, and a piston 4 can obtain a rotation output to a crankshaft 
9 according to reciprocation of a piston 4. After being cooled in an after-cooler 7, drawing 
the pre mixed air compressed through the supercharger 6 into a cylinder 3 and passing like 
compression and an expansion line, it is exhausted through an exhaust valve by this 
configuration to an exhaust side. 

[0013] Like an air-supply stroke, a compression stroke, and an expansion line, an engine 
operating cycle passes like an exhaust air line, and completes 1 cycle. Usually, the air 
supply of premixed air are performed in said air-supply stroke, only a feed valve 1 being 
used as an open condition. It moves in the direction in which a feed valve 1 and an exhaust 
valve 2 are made into a closed state, and a piston 4 decreases the space in a cylinder 3, and 
compression of the gas in a cylinder 3 starts [ in / both / a compression stroke ]. The 
location of the piston 4 in the condition of completing this compression is called a top dead 
center, and, as for the compression autohesion fire in this application, it is desirable to 
happen to the timing which has a piston 4 near this location. Like an expansion Une, it is 
the stroke which moves in the direction in which a piston 4 increases the space in a 
cylinder with the high pressure gas which occurs by combustion. Even if it is in this stroke, 
both the feed valve 1 and the exhaust valve 2 are made into a closed state. Furthermore, it 
sets like an exhaust air Une, only an exhaust valve 2 is made into an open condition, and 
the exhaust gas in a cylinder 3 is discharged with migration in the direction which 
decreases the space in the cylinder 3 of a piston 4. The above stroke is a stroke with which 
a four stroke cycle engine is equipped ordinarily, and other engines and the changing place 
do not have a premixing compression autohesion fire engine fiindamentally except ignition 
taking place with the heat generated with compression, either. 

[0014] If it is in this engine, while equipping a combustion chamber with ignition plug 10a, 
it is constituted so that jump spark ignition by this ignition plug 10a can be performed in 
the predetermined stroke of an engine cycle. In response to the command fi-om the control 
unit 12 which controls engine actuation, this ignition mechanism 11 is constituted so that 
it may operate. Therefore, the engine is constituted possible [ selection operation ] between 



8/13 



Japanese Publication number : 2000-220484 A 



the 1st operational status which uses an ignition mechanism 1 1 and continues operation 
by compulsive ignition, and the 2nd operational status which stops an ignition mechanism 
11 and continues operation with compression autohesion fire. The change stage of these 2 
operational status can be checked by seeing the condition of warming up mostly. 
[0015] 1 The description section cy Under 3 of the 1st operation gestalt is equipped with 
knocking sensor 10b for detecting knocking generated in a combustion chamber, and the 
print'out (generating information on knocking) fi-om this sensor 10b is constituted so that 
it may be sent to said control unit 12. If it is in a control unit 12, it is in the condition that 
generating of knocking was checked, and it is constituted so that the timing of operation 
which operates an ignition mechanism 11 may be delayed the specified quantity every. 
Therefore, it considers as the structure controlled at the stage not to cause knocking which 
was late for the present condition setup in ignition timing with generating of knocking by 
the stage of jump spark ignition. 

[0016] On the other hand, if the installation configuration in the cooling water passage 13 
of an afiber-cooler 7 is e?qplained, in the cooling water passage 13 which equipped the end 
face side with the cooling tower 14 Passage 13a which this and juxtaposition are equipped 
with the bypass way 15, and minds an after cooler 7 to an after cooler 7, The method valve 
16 of three is formed in the unification section with passage 13b through the bypass way 15, 
and the configuration which can adjust the flow rate of the cooUng water which flows to an 
after-cooler 7 by opening adjustment of this method valve 16 of three is adopted. 
Furthermore, the temperature of the cooling water in a cooling tower 14 is constituted so 
that it may be set as predetermined temperature. By adopting this configuration, by 
adjusting the amount of the cooling water which flows the inside of an after-cooler 7, the 
refrigeration capacity in an after-cooler can be adjusted, and a charge air temperature can 
be set up and adjusted. Namely, what is necessary is just to make it decrease that what is 
necessary is just to increase the cooHng water flow rate which flows the bj^ass way 15, 
when it is going to raise a supplied air temperature, when reverse. It is detected by the 
air-supply temperature sensor with which 17d of sensor sections is equipped, this 
information is sent to a control unit 12, the circulating water flow which flows said 
afber-cooler 7 is adjusted based on this information, and the temperature of the air supply 
which flow the inside of the air supply way 17 can be changed into the condition of a 
request of a charge air temperature. The structure where this control is also performed by 
the above-mentioned control unit 12 is adopted. And 12 in a control unit is equipped with 
the 1st control means 121, and the stage of jump spark ignition is controlled at the stage 
not to cause knocking, and while making into temperature lower than the criteria charge 
air temperature in said 2nd operational status temperature of the air supply suppHed to a 
combustion chamber in the 1st operational status, it is constituted so that starting 
operation may be performed. Therefore, starting operation can be performed good, 
[0017] 2 Explain the description section of the 2 to 1st operation gestalt, next the 2nd 
gestalt based on drawing 2 . Also in this engine 101, it is constituted possible [ selection 
operation ] between the 1st operational status which equips the premixed air of a 
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combustion chamber with the ignition mechanism 11 in which jump spark ignition is 
possible, uses this ignition mechanism 11, and continues operation by compulsive ignition, 
and the 2nd operational status which stops said ignition mechanism 11 and continues 
operation with compression autohesion fire. Furthermore, while controlling the stage of 
jump spark ignition by the control unit 12 the charge air temperature and pressure which 
are supplied to a combustion chamber - a setup - it having a controllable configuration, 
and in said 1st operational status, while making into temperature lower than the criteria 
charge air temperature in said 2nd operational status temperature of the air supply 
supplied to a combustion chamber the [ which sets up smaller than the criteria air- supply 
pressure in said 2nd operational status the pressure of the air supply supplied to a 
combustion chamber ] " it has the 2a control means 122 (an example of the 2nd control 
means), and is constituted. In the air-supply way 17, even if it is in this example, as the 
previous example showed, it can have the after-cooler 7 which can adjust refirigeration 
capacity, and a charge air temperature can be controlled by accommodation setup 
(accommodation setup of the circulating water flow which flows the inside of a cooler in 
fact) of the refirigeration capacity in this after-cooler 7. About this structure, since it is the 
same as that of the gestalt of the 1st operation, explanation is omitted, so that it may 
become clear also firom drawing. 

[0018] Furthermore, as shown in drawing 2 , while having air-supply return way 17c which 
connects air-supply inhalation way 17b connected to the inlet side of the high-pressure 
air-supply way 17a and the supercharger 6 which are connected to the discharge side of a 
supercharger 6, it has the flow control valve 18 as an amount setting means of return air 
supplies which can accommodation set up the amount of return air supplies which returns 
to an inlet side through this air-supply return way 17c. This flow control valve 18 is 
constituted so that the control (still more specifically the control command from the 2a 
control means 122) firom the above-mentioned control unit 12 may be received. When 
increasing the amount of air-supply return which minds air-supply return way 17c by 
adopting this configuration, ****** supplied to a combustion chamber can be made low, 
and ****** can be made to increase by making it decrease, the [ therefore, ] - the amount 
accommodation of return air supplies in the amount setting means of air suppUes by the 2a 
control means 122 can be performed. 

[0019] It is detected by the air-supply temperature sensor and pressure sensor with which 
17d of sensor sections is equipped, this information is sent to a control unit 12, and 
temperature [ of air supply ] ■ and the pressure which flow the inside of the air-supply way 
17 can be changed into the condition of a request of a charge air temperature and a 
pressure according to the structure explained previously based on this information. 
[0020] if it is in this application engine of this structure - the " while making into 
temperature lower than the criteria charge air temperature in the 2nd operational status 
temperature of the air supply supplied to a combustion chamber by the 2a control means 
122 in said 1st operational status, starting operation can be made into a desirable 
condition by setting up smaller than the criteria air-supply pressure in said 2nd 
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operational status the pressure of the air supply supplied to a combustion chamber. 
[0021] 3 The gestalt of operation of the description **** of the 2 to 2nd operation gestalt 
was shown in drawing 3 . Although this example is almost the same as that of the 2- 1st 
operation gestalten shown in drawing 2 , it is made into the structure where air-supply 
return control in the supercharger 6 shown previously is not performed. It replaces with 
the air-supply return control in this supercharger 6, and while having a flow control valve 
19, the inlet side of a supercharger 6 is equipped with the drive turbine 21 for a 
supercharger drive, and the exhaust-air way 20 is equipped with exhaust air bypass way 
20c which connects exhaust air emission way 20b connected to the discharge side of 
high-pressure -pumping way 20a connected to the entrance side of the turbine 21 for a drive, 
and the turbine 21 for a drive at it. Furthermore, it has the emission displacement setting 
valve (flow control valve 22) as an emission displacement setting means which can 
accommodation set up the emission displacement emitted to an emission side through this 
exhaust air bypass way 20c. When increasing the exhaust air bypass rate which minds 
exhaust air bypass way 20c by adopting this configuration, ****** supplied to a combustion 
chamber can be made low, and ****** can be made to increase by making it decrease, the 
[ therefore, / which it has in a control unit 12 almost like the 2- 1st operation gestalten ] 
the 2b control means 123 (an example of the 2nd control means) can perform bypass 
displacement accommodation in an emission displacement setting means, the [ this ] " the 
structure of also performing opening control of the flow control valve 19 for controlling the 
amount of inhalation supplied to said supercharger 6 is adopted, and the 2b control means 
123 controls the engine speed in a supercharger 6, and the amount of inhalation of the gas 
for air supplies, and it is constituted so that operation of a supercharger 6 may be 
continued on the conditions which do not start a surging. 

[0022] therefore, control of said air-supply pressure " the [ said ] - the emission 
displacement accommodation in the emission displacement setting means by the 2b control 
means 123 can perform. 

[0023] It is detected by the air-supply temperature sensor and pressure sensor with which 
17d of sensor sections is equipped, this information is sent to a control unit 12, and 
temperature [ of air supply ] " and the pressure which flow the inside of the air-supply way 
17 can be changed into the condition of a request of a charge air temperature and a 
pressure according to the structure explained previously based on this information. 
[0024] the [ therefore, ] " when the 2b control means 123 works, while making into 
temperature lower than the criteria charge air temperature in said 2nd operational status 
temperature of the air supply supplied to a combustion chamber in the 1st operational 
status, a premixing compression autohesion fire engine can be started good by setting up 
smaller than the criteria air- supply pressure in said 2nd operational status the pressure of 
the air supply supplied to a combustion chamber. 
[0025] [The example of a gestalt of another operation] 

(**) As a fuel which can be used for the premixing compression autohesion fire engine of 
this application, although town gas etc. is suitable, a gasoline, a propane, a methanol, 
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hydrogen, etc. can use the fuel of arbitration. 

(**) Although what is necessary is just to mix the gas containing the oxygen for combustion 
of a fuel and this fuel in generating premixed air, it is common to use air as oxygen content 
gas for combustion for example. However, an oxygen quantitative formula is able to use 
high oxygen enrichment gas etc. to air as such gas, for example. 

(**) In the example of a gestalt of the above-mentioned operation, the means of arbitration 
can perform to adjustment of a charge air temperature, such as equipping the lower part 
side of a supercharger with an after-cooler, considering as air cooling instead of an 
after-cooler for example, and adjusting a charge air temperature by adjustment of the 
circulating water flow which flows this cooler, although the charge air temperature was 
adjusted. Moreover, the flowing cooling water may cool a cooler beforehand with other 
coolers at the time of jump-spark-ignition operation. 

(**) In the example of a gestalt of the above-mentioned operation, although explained in 
relation to the so-called four-cycle engine, this appUcation can be adapted also in a 
two-cycle engine. 

(**) In the example of a gestalt of the above-mentioned operation, although the 
jump-spark-ignition device was mainly explained, it is good also as what injects liquid fuel, 
such as alcohol, in a cylinder and carries out forcible ignition in compulsive ignition. 
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[Brief Description of the Drawings] 

[Drawing l] Drawing showing the configuration of the premixing compression autohesion 
fire engine of the example of a gestalt of the 1st operation of this application 
[Drawing 2] the [ of this application ] " drawing showing the configuration of the 
premixing compression autohesion fire engine of the example of a gestalt of 2a operation 
[Drawing 3] the [ of this application ] - drawing showing the configuration of the 
premixing compression autohesion fire engine of the example of a gestalt of 2b operation 
[Description of Notations] 

1 Feed Valve 

2 Exhaust Valve 

6 Supercharger 

7 After-cooler 
10a Ignition plug 
10b Knocldng sensor 

11 Ignition Mechanism 

12 Control Unit 

13 CooHng Water Channel 

16 Bypass Valve 

17 Air-Supply Way 

17a High-pressure air-supply way 
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17b Air-supply inhalation way 
17c Air-supply return way 

18 Flow Control Valve 

19 Flow Control Valve 

20 Exhaust Air Way 

20a High-pressure -pumping way 
20b Exhaust air emission way 
20c Exhaust air bypass way 

21 Turbine 

22 Flow Control Valve 
100 Engine 

121 1st Control Means 

122 the - 2a Control Means 

123 the " 2B Control Means 
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